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(54) HONEYCOMB FILTER FOR CLARIFYING EXHAUST GAS 



(57) An obj ect of the present invention is to provide 
a honeycomb filter for purifying exhaust gases that is 
free from a gap formed between a plug and a partition 
wall and cracks generated in the plug and a portion of 
the partition wall contacting the plug, and is superior in 
durability. 

The present invention provides a honeycomb filter 
for purifying exhaust gases which has a structure in 
which: 

a columnar body made of porous ceramic compris- 
es a number of through holes, said through holes 
being placed in parallel with one another in the 
length direction with a wall portion interposed ther- 
ebetween; 

predetermined through holes of said through holes 
are filled with plugs at one end of said columnar 
body, while the through holes that have not been 
filled with said plugs at said one end are filled with 
plugs at the other end of said columnar body; and 
a part or all of said wall portion functions as a filter 
for collecting particulates, 

wherein the porosity of the columnar body is in a 
range from 20 to 80%, and the porosity of the plug is 
90% or less and is also set to 0.15 to 4.0 times as much 
as the porosity of the columnar body. 



Fig. 1 
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support an oxidizing catalyst in its pores, hydrocarbon conlained in exhaust gases that flow into the honeycomb filter 
is made to react with the oxidizing catalyst so that heat generated through this reaction is utilized for the regenerating 
process ot the honeycomb filter. In the honeycomb f ilter that carries out the regenerating process in this manner it is 
necessary to increase the porosity thereof, because clogging of pores tends to occur due to particulates since the 
oxidizing catalyst is supported on the inside of each pore of the honeycomb filter, and because the oxidizing catalyst 
needs to be supported as much as possible in order to generate a large amount of heat 

[0014] In such a honeycomb filler with high porosity, however, the difference between the coefficient of thermal ex- 

™Tr" T r . b0dy C ° eff ident °' th6rmal 6XpanSi0n 0f the P |U 9 havin 9 a com P act structure becomes 

greater, with the result that a gap tends to occur between the plug and the partition wall and cracks tend to occur in 
the plug and the portion of the partition wall contacting the plug due to thermal stresses occurring between the pluq 
and the partition wall, which are caused by the firing process upon manufacturing and high-temperature exhaust gases 
during operation, as described above. 

[0015] In addition, in order to allow such a honeycomb filter with high porosity to support a catalyst normally a 
method ,s used in which: the honeycomb filter is coated with ^-alumina or the like having a high specific surface area 
to form a catalyst supporting film and noble metal which works as the catalyst is dispersed and supported on the catalyst 
supporting f ,lm; however, in this method, the catalyst supporting film tends to be formed so as to intrude between the 

r»,lZ 1 tt^T K Partiti ° n Wa " contactin 9 the P |u 9. and ^acks or the like tend to occur due to thermal stresses 
caused by the difference between the coefficients of expansion of these materials 

n^L^TT^ 3 ho " eycomb fi,ter in which a P'"9 is allowed to have gas permeability so as to easily separate 
l u^lT m ! XhaUSt 93868 UP ° n back " washin 9: ^d a honeycomb filter in which the porosity of a plug 

is limited so as to improve the purifying performance (see JP Kokai 2003-3823): have been proposed. However these 
honeycomb filters have not been prepared by takingthe above-mentioned problems into consideration, andthe objects 

22TdT T f P,et l y ff T fr ° m th3t 0t the Pr6Sent inVenti ° n: therefore ' the technical P"**« hereof aretm 
pletely different from that of the present invention. 

SUMMARY OF THE INVENTION 

IvSh. Th , 6 PreSent inve " ,ion is made to solve the above-mentioned problems, and its object is to provide a honey- 
a^rl 1h T" T 9 T aU& 93SeS th8t iS free fr ° m 3 gap formed between a P ,u 9 and a partrtion wall and cracks 
r 9 nn?of ^ P U9 and a p0rt '° n ° f the partition wa " c ° nta cting the plug, and is superior in durability. 
[0018] The present invention provides a honeycomb filter for purifying exhaust gases which has a structure in which: 

a columnar body made of porous ceramic comprises a number of through holes, said through holes being placed 
in parallel with one another in the length direction with a wall portion interposed therebetween- 
predetermined through holes of said through holes are filled with plugs at one end of said columnar body while 
the through holes that have not been filled with said plugs at said one end are filled with plugs at the other end of 
said columnar body; and 

a part or all of said wall portion functions as a filter for collecting particulates 

wherein the porosity of the columnar body is in a range from 20 to 80%, and the porosity of the plug is 90% or 
less and is also set to 0.15 to 4.0 times as much as the porosity of the columnar body. P 9 

[001 9] Moreover, in the case where a catalyst is supported on the honeycomb filter for purifying exhaust gases of 

Z h-T th6 P ° rOSity ° f the C ° ,Umnar b ° dy and the P |U 9 is drably measured after a catalyst supporting 

film has been formed on the honeycomb filter for purifying exhaust gases of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

Fig. 1(a) is a perspective view that schematically shows one example of a honeycomb filter for purifying exhaust 
gases of the present invention, and Fig. 1 (b) is a longitudinal cross-sectional view taken along line A-A of Fiq 1 (a) 
Fig. 2 is a perspective view that schematically shows another example of the honeycomb filterfor purifying exhaust 
gases of the present invention. s 
Fig. 3 (a) is a perspective view that schematically shows a porous ceramic member to be used for the honeycomb 
filter for purifying exhaust gases of the present invention shown in Fig. 2, and Fig. 3(b) is a longitudinal cross- 
sectional view taken along line B-B of Fig. 3(a). 'ungnuainai cross 

Fig. 4(a) is a cross-sectional view that schematically shows a mouth sealing treatment to be carried out upon 
manufacturing the honeycomb filter for purifying exhaust gases of the present invention, and Fig. 4(b) is a partial 
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0033] Wrth respect to the porous ceramics constituting the columnar body, not particularly limited examoles th.^f 
aluminum nitride, silicon nitride, boron nitride, titanium nitride and the like Howler „ JS. ?! UCh 38 

[0040] '^ontrast,intheca S ewheretheu PP erlimitofthemu.ti P , y ingratiooftheporosityofthe P lug12totheporos^ 
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porous ceramic members 30 has a structure in which a number of through holes 31 are arranged in parallel with one 
anothenn the length direction so that the partition wa„ 33 that separates the through holes 3 1 from each otherTuncSon 

S?II r , W ° rd ?' 88 Sh0W " in Fi9 - 3 (b) ' 6aCh 0f the ,hrou 9 h h0,es 31 formed in «« Parous ceramic member 

30 has either of Us ends on the inlet side or outlet side of exhaust gases sealed with a p.ug 32; thus exhausT qTses 

SUTTh" T,H° ne ° f thr ° U9h h ° ,eS 31 all ° Wed ,0 " 0W ° ul of anolher through'hole 3 after laZ a C 
passed through the part.tion wall 33 that separates the corresponding through holes 31 9 * 

[0052] Moreover, the sealing material layer 26, which is formed on the periphery of the ceramic block 25 is placed 

so as to prevent exhaust gases from leaking through the peripheral portion of each ceramic b.ock 25 when the hon 

eycomb f .Iter 20 ,s mstalled in an exhaust passage of an internal combustion engine 

[0053] Here, in Fig. 3 (b), arrows indicate flows of exhaust gases 

[0054] The honeycomb filter 20 having the above-mentioned structure is placed in an exhaust gas purifying device 
that is msta led in , the exhaust passage in an interna, combustion engine so that particulates in the exhaust gases 

U Z h h e ,nt t e h rnal c ° mbustion e "9ine are captured by the partition wall 33 when passing mraugh L'hon 
eycomb filter 20; thus, the exhaust gases are purified. 

[0055] Since the honeycomb filter 20 of this type has superior heat resistance and enables easy regenerating croc 

HSZl x th 6 f 1 * ST 9PPlied t0 Vari ° US ,ar9e - Si2e Vehicles and vehicles w «" <«-•. engines 9 " 

°i 6 „ hone V co ^ * 'ter 20 of the present invention having the above-mentioned structure, the porosity of the 
columnar body (the member corresponding to the ceramic block 25 from which the plug 32 is omitted) is set in a ranoe 
f rom 20 to 80%, and the porosity of the p.ug 32 is 90<>/ 0 or less, and in this structure, with respecUo T laying ratio 

f 0 ZrT? ,h 6 ? U9 32 ,0 P ° r0Sity °' the C ° ,Umnar body ,he ,ower limit is 01 5 times, and the uppe K 
m«T m ' theS,r „ Ucture is the same as the honeycomb filter 10 explained by reference to Fig 1 
[0057] Moreover, in the same manner as the plug 1 2 explained in the honeycomb filter 1 0 of the present invention 
with respect to the mu.tip,ying ratio of the porosity of the plug 32 to the porosity of the columns Ltiy Z ZlTZl 
is desirably set to 0.25 times, and the upper limit is desirably set to 1.5 times, with the lower mi of the porosl o the 
plug 32 corresponding to 3%, and the plug 32 is desirably made of porous ceramics * 
£058 With respect to the material forthe porous ceramic memberSO, not particularly limited, for example the same 
materials as the ceramic materia, constituting the co.umnar body of the honeycomb fLr 1 0 of the present nvent^n 
Z£ Z^ZT^TvsT**' Whichhas ^— -nee, superior mechanical properties ^at 

memhPr^l! h * ° f C6ramiC partiCleS t0 be used u P° n manufacturing the porous ceramic 

Z£?» 1*T " 0t P artl , cu,ar, y ,imited - «*ich «• '^s likely to shrink in the succeeding firing process^ 
ave ao™ ,' V "7?*' ^ PKpare(S by COmbinin 9 100 P arts b V weight of partic.es having an 

0 1 o 9 1 D P m "? Z 3 5 t0 65 P3rtS by W6ight ° f barticles havi "9 a " ^erage particle size from 

0 1 1 to 10 urn, are desirab.y used. By mixing ceramic powders having the above-mentioned respective particTe size^ 

? Ve " ment '° ned b ' ending rati °' * iS P ° SSib,e to P rovide a P° rous c eramic member 30 
SSJ n JS h ° neyC r b 20 ° f thC PreSent inVenti ° n ' a plura,it y of P° rous sarnie members 30 of this type are 
ZSfs alToZ: ^ther through sealing materia, .ayers 24 to constitute a ceramic b.ock 25, and a sealing material 
layer 26 is also formed on the periphery of the ceramic block 25 
<° [0061] In otherwords, in the honeycomb filter20 of the present invention, the sealing material layer is formed between 
he porous ceram,c members 30 as we., as on the periphery of the ceramic block 25, and the SnoSSJSTr 
the irs f 5 ^ 2 ! f °T d b6tWeen P ° rOUS C6ramiC memberS 30 functions « a " adhesive la^trbondfng 

the rZS B ^ ^ T, an ° ther ' WhHe ,hG SeaHn9 ma,6rial ,ayer < S6a,in 9 materi *' 'ever 26) formed on 
the periphery of the ceramic block 25 functions as a sealing member for preventing leak of exhaust gases from the 

oas S P ao7„f t Cera 7 C blOCk 25> Wh6n thB h ° neyCOmb filter 20 °' the bresent inva ntion is Ir^TZ^Si 
passage of an interna, combustion engine. exnausi 

[0062] With respect to the material forming the sealing materia, layer (sealing material layer 24 and sealino material 

E„ ^ deSC "' bed abOV • e • the hone y comb fil,er 20 of present invention, the sealing material layer is formed 
between the porous ceramic members 30 as well as on the periphery of the ceramic block 25; and these sea^nq 

maJ S tlT^lt^T ^ 24 and I 68 "" 9 materia ' ' ayer 26) may be made * tne sa ™ materia, or dS 
:aTbe t S hI "si™ J or d^nt ^ mater,a ' " ^ ~" n " ^ ^ the <™ e *- 

55 [0064] With respect to the inorganic binder, for example, silica sol, alumina so. and the like may be used Each of 

stjs or mor * k,nas 01 ,he - ma> * — * — ss; 

[0065] With respect to the organic binder, examples thereof include polyvinyl alcohol, methyl cellulose, ethyl cellulose, 
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coefficient of thermal expansion of the plug is not so big; therefore, it becomes possible to prevent a gap from occurring 
between the plug and the partition wall and also to prevent cracks from occurring in the plug and the portion of the 
partition wall contacting the plug due to accumulated thermal stresses and the like caused by thermal cycles, thereby 
making the honeycomb filter of the present invention superior in the durability. 

[0078] Next, the following description will be given of one example of a manufacturing method for the above-men- 
tioned honeycomb filter of the present invention. 

[0079] In the case where the honeycomb filter of the present invention has a structure, as shown in Fig 1 in which 
the entire structure is constituted by a single sintered body, first, an extrusion-molding process is carried out by using 
the material paste mainly composed of the above-mentioned ceramics so that a ceramic formed body having almost 
the same shape as shown by a honeycomb filter 1 0 of Fig. 1 is manufactured. 
[0080] With respect to the material paste, not particularly limited, any material paste may be used as long as the 
poros.ty of the columnar body after the manufacturing process is set in a range from 20 to 80%, and for example 
amatenal paste, prepared by adding a binder and a dispersant solution to powder made of the above-mentioned ce- 
ramics, may be used. 

15 [0081 ] With respectto the above-mentioned binder, not particularly limited, examples thereof include methylcellulose 
carboxy methylcellulose, hydroxy ethylcellulose, polyethylene glycol, phenol resins, epoxy resins and the like 
[0082] Normally, the blend ratio of the above-mentioned binder is desirably set to 1 to 1 0 parts by weight to 1 00 carts 
by weight of ceramic powder. 

[0083] With respect to the above-mentioned dispersant solution, not particularly limited, for example, an organic 
20 solvent such as benzene or the like, alcohol such as methanol or the like, water and the like may be used 

[0084] An appropriate amount of the above-mentioned dispersant solution is blended so that the viscosity of the 
material paste is set in a predetermined range. 

S 008 ? -I heS6 ° eramiC P0Wder ' binder and dis P ersant solutio " are mixed by an attritor or the like, and sufficiently 
kneaded by a kneader or the like, and then extrusion-molded so that the above-mentioned ceramic formed body is 
25 formed. 7 

™«! ™° r * over ' a mo,din 9 auxiliary may be added to the above-mentioned material paste, based on necessity. 
[0087] With respectto the molding auxiliary, not particularly limited, examples thereof include: ethylene glycol dextrin 

fatty acid soap, polyalcohol and the like. 

[0088] Furthermore, a pore forming agent, such as balloons that are fine hollow spheres composed of oxide-based 
ceramics, spherical acrylic particles and graphite, may be added to the above-mentioned material paste based on 
necessity. 

[0089] With respectto the above-mentioned balloons, not particularly limited, for example, alumina balloons glass 
micro-balloons, shirasuballoons, flyashballoons (FAballoons) and mullite balloons may be used. Among these flv ash 
balloons are more desirably used. ' * 

as [0090] Next, the above-mentioned ceramic formed body is dried by using a dryer, such as a microwave dryer a hot- 
air dryer, a d.electnc dryer, a decompression dryer, a vacuum dryer, a freeze dryer and the like, and predetennined 
through holes are then filled with a filler paste that is going to be a plug; thereafter, the above-mentioned through holes 
are subjected to mouth sealing processes so as to be sealed. 

[0091] Fig. 4(a) is a cross-sectional view that schematically shows an example of a mouth sealing device to be used 
in the above-mentioned mouth sealing process, and Fig. 4 (b) is a partial enlarged cross-sectional view that shows 
one portion thereof. 

[0092] As shown in Fig. 4, a mouth sealing device 100 to be used in the mouth sealing process has a structure in 
which: a pair of tightly-closed filler discharging tanks 110, each of which has a mask 111 that has an opening section 
111a having a predetermined pattern and is placed on its side face, are filled with filler paste 120 and arranged so that 
the two side faces, each having the mask 1 1 1 , are aligned face to face with each other. 
[0093] In the case where the mouth sealing process of the ceramic dried body is carried out by using the mouth 
sealing dev.ce 100 of this type, first, a ceramic dried body 40 is secured between the filler discharging tanks 110 so 
that the end face 40a of the ceramic dried body 40 is made in contact with the mask 111 formed on the side face of 
each of the filler discharging tanks 1 1 0. 
*> [0094] At this time, the opening section 11 1 a of the mask 1 1 1 and the through hole 42 of the ceramic dried body 40 
are positioned so that they are aligned face to face with each other. 

[0095] Next, a predetermined pressure is applied to the filler discharging tank 1 1 0 by using, for example a pump 
such as a mono-pump or the like, so that the filler paste 1 20 is discharged from the opening section 1 11 a of the mask 
111; thus, by inj ecting the filler paste 120 to the end of the through hole 42 of the ceramic dried body 40, predetermined 
through holes 42 of the ceramic dried body 40 are filled with the filler paste 1 20 that forms the plugs 
[0096] Here, the mouth sealing device to be used in the above-mentioned mouth sealing process is not limited to 
the above-mentioned mouth sealing device 100, for example, another system may be used in which: an open-type 
filler discharging tank in which a stirring member is installed is prepared, and by moving the stirring member up and 
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[0111] In the case where the honeycomb filter of the present invention has a slructure in which a plurality of porous 
ceramic members are combined with one another through sealing material layers, as shown in Fig. 2 first an extrusion- 
molding process is carried out by using a material paste mainly composed of ceramics as described earlier so that a 
raw molded body, which has a shape corresponding to the porous ceramic member 30 as shown in Fig 3 is formed 
s [0112] Here, with respect lo the above-mentioned material paste, the same material paste as explained in the hon- 
eycomb filter constituted by a single sintered body may be used. 

[0113] Next, the above-mentioned raw molded body is dried by using a microwave dryer or the like to become a 
dried body, and predetermined through holes are then filled with a filler paste that is going to be plugs- thereafter, the 
above-mentioned through holes are subjected to mouth sealing processes so as to be sealed 
io [01 14] Here, with respect to the filler paste, the same filler paste as explained in the honeycomb filter constituted by 
a single sintered body may be used, and with respect to the mouth sealing processes, the same method as the above- 
mentioned honeycomb filter 1 0 may be used, except that the subject to be filled with the filler paste is different 
[01.1 5] Next, the dried body that has been subjected to the mouth seal ingproces ses is subjected to degreas ing and 
f inngprocesses under predetermined conditions so that a porous ceramic member having a structure in which a plurality 
of through holes are placed in parallel with one another in the length direction with partition wall interposed therebetween 
is manufactured. 

[0116] Here, with respect to the degreasing and sintering conditions and the like of the above-mentioned molded 
product, the same conditions as those conventionally used for manufacturing a honeycomb filter in which a plurality 
of porous ceramic members are combined with one another through sealing material layers may be applied 
[0117] Next, as shown in Fig. 5, porous ceramic members 30 are placed on a base 80 the upper portion of which is 
designed to have a V-shape in its cross-section so as to allow the porous ceramic members 30 to be stacked thereon 
in a tilted manner, and sealing material paste to form a sealing material layer 24 is then applied onto two side faces 
30a and 30b facing upward with an even thickness to form a sealing material paste layer 81 ; thereafter, a laminating 
process for forming another porous ceramic member 30 on this sealing material paste layer 81 is successively repeated 
so that a rectangular columnar laminated body 30 having a predetermined size is manufactured At this time with 
respect to the porous ceramic members 30 corresponding to four corners of the laminated body of the rectangular 
columnar porous ceramic member 30, a triangular columnar porous ceramic member 30c, which is formed by cutting 
a quadrangular columnar porous ceramic member into two, is bonded to a resin member 82 having the same shape 
as the triangular columnar porous ceramic member 30c by using a both-sided tape with easy peelability to prepare a 
corner member, and these corner members are used for the four comers of the laminated body, and after the lamination 
processes of the porous ceramic members 30, all the resin members 82 constituting the four corners of the laminated 
body of the rectangular columnar ceramic member 30 are removed; thus, a laminated body of the rectangular columnar 
porous ceramic member 30 is allowed to have a polygonal column shape in its cross section. With this arrangement 
it is possible to reduce the quantity of a waste corresponding to porous ceramic members to be disposed of after the 
formation of the ceramic block by cutting the peripheral portion of the laminated body. 

[0118] With respect to the method for manufacturing the laminated body having a polygonal column shape in its 
cross section except for the method shown in Fig. 5, for example, a method in which the porous ceramic members to 
be located on four corners are omitted and a method in which porous ceramic members having a triangular shape are 
combined with one another may be used, in accordance with the shape of a honeycomb filter to be manufactured 
Here, a laminated body of a quadrangular columnar ceramic member may of course be manufactured 
[01 1 9] Here, with respect to the material used for forming the sealing material paste, the same materials as described 
in the honeycomb filter of the present invention may be used; therefore, the description thereof is omitted 
[0120] Next, the laminated body of this porous ceramic member 30 is heated so that the sealing material paste layer 
81 is dried and solidified to become a sealing material layer 24, and the peripheral portion of this is then cut into a 
shape as shown in Fig. 2 by using, for example, a diamond cutter so that a ceramic block 25 is manufactured 
[0121] Then, a sealingmaterial layer 26 is formed on the periphery of the ceramic block 25 by using the sealing 
material paste so that a honeycomb filter having a structure in which a plurality of porous ceramic members are com- 
bined with one another through sealing material layers is manufactured. 

[0122] Each of the honeycomb filters manufactured in this manner has a column shape, and also has a structure in 
which a number of through holes are placed in parallel with one another with a partition wall interposed therebetween 
[01 23] In the case where the honeycomb filter has a structure constituted by a single sintered body as a whole as 
shown in Fig. 1 , the wall portion separating a number of through holes function as filters for collecting particulates as 
a whole; in contrast, in the case where the honeycomb filter has a structure in which a plurality of porous ceramic 
members are combined with one another through sealing material layers as shown in Fig. 2, since Ihe wall portion 
separating a number of through holes is constituted by a partition wall forming the porous ceramic member and a 
sealing matenal layer used for combining the porous ceramic members, one portion thereof, that is the portion of the 
partrtion wall that is not made in contact with the sealing material layer of the porous ceramic member functions as the 
filter for collecting particles. 
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burn and remove the particulates deposited on the wall portion (partition wall) in the regenerating process of the hon- 
eycomb filter 60 as described above, and with respect to the heating means 61 0, not particularly limited, for example 
a device such as an electric heater, a burner or the like may be used. ^cmp.e, 

« ™ ^n! IT '° th ° 985 l ° be maa<> t0 f '° W int ° ,ne ,hr0U9n holes ' for sample, exhaust gases and air are used 

[0140] Moreover, as shown in Fig. 6, the exhaust gas purifying device of this type may have a system in which the 
honeycomb hl.er 60 is heated by the heating means 610 p.aced on the exhaust gas in J side of the honeycomb filter 
60 or a system in which an oxidizing catalyst is supported on the honeycomb filter, with hydrocarbon being allowed 
to flow into the honeycomb filter supporting the oxidizing catalyst, so that the honeycomb filter is allowed to generate 
heat, or a system in which an oxidizing catalyst is placed on the exhaust gas inlet side of the honeycomb filter and the 
Schemed ' S ,0 9enerate heSt ^ SUPP ' yin9 hydrocarbon 10 the oxidi2in 9 cata| y*t so that the honeycomb 

[0141] Since the reaction between the oxidizing catalyst and hydrocarbon is a heat generating reaction, the honey- 
comb filter can be regenerated in parallel with the exhaust gas purifying process, by utilizing a large amount of heat 
generated during the reaction. a 

15 -° 14 ^ „ manufacturin 9 an exhaust gas purifying device in which the honeycomb filter of the present invention 

is installed, first, a holding sealing material with which the periphery of the honeycomb filter of the presenl invention is 
coated is prepared. 

[0143] In order to form the holding sealing material, first, an inorganic mat-shaped matter (web) is formed by using 
inorganic fibers, such as crystalline alumina fibers, alumina-silica fibers, silica fibers and the like, and fibers and the 
like containing one or more kinds of these inorganic fibers. 

[0144] Here with respect to the method for forming the above-mentioned inorganic mat-shaped matter, not partic- 
ularly limited, for example, a method in which the above-mentioned fibers and the like are dispersed in a solution 

x:Tsiz^;zVoiT by u,i,i2in9 a paper machine and the iike ,or m ° pap - « ^ 

" SISc M h ° re0Ve ^ tne above-mentioned inorganic mat-shaped matter is desirably subj ected to a needle punching 
process. This needle punching process allows the fibers to entangle with one another so that it is possible to prepare 

m I^, ,n9 T S h ea ! na u hat h8S hi9h e ' aStiCity and iS SUperior in ,ne holdin 9 stren 9th forthe honeycomb filter 

E 222 Therea,ter . the above-mentioned inorganic mat-shaped matter is subj ected to a cutting process so that a 
holding sealing matenal, wh,ch has the above-mentioned shape in which a convex portion is formed on one s ide of a 
forced 9 8 reCtangUlar Shape ' Witn a concave section bei "9 ,0f ™d ^ the side opposing to the one side, is 

[0147] Next the periphery of the honeycomb filter of the present invention is coated with the above-mentioned holding 
sealing material so that the holding sealing material is fixed thereon 9 
[0148] With respect to the means for fixing the above-mentioned holding sealing material, not particularly limited for 
example, a means for bonding the holding sealing materia, by an adhesive or a means foxing it by J£m2£ 

T^noL7 e T w 17\ ? re ° Ver ' SeqUenCe maV Pr ° Ceed l ° ,he neXt pr ° cess wrth the noneycomb filter 

being coated with the holding sealing material, without fixing it by using any specific means. Here, the above-mentioned 
string-shaped member may be made of a material to be decomposed through heat. Even if the string-shaped member 

is ZlZT: I 9 r h6at h ° neyCOmb fi ' ,er h8S bSen P ' aCed inSide the casi "9" the holdi n9 seeing materia 

is free from peeling as far as the honeycomb filter has already been placed inside the casing 
[0149] Next, the honeycomb filter that has been subjected to the above-mentioned processes is placed inside the 

C3S ID CJ . 

[0150] Here, since the material, shape, structure and the like of the above-mentioned casing have been described 
earlier, the description thereof is omitted. IDea 

45 n°rlnlL With Tf- * ^ inSta " in9 lhe hon ^ comb filter j " 'he casing, in the case where the casing is 

coX with th ? ,h CaSm9 71 (Rg - 7 (3))l f ° r 6Xample ' the f0,,owin 9 method is P r °P° sed: a honeycomb f?ter 
coated w,th the holding seal.ng matenal is pushed into one of its end faces, and after having been placed at a prede- 

on7he e wo P0 . S nH 0n, f e tH t0 7 ? 10 an introduclion P*». P'Ping- a discharging pipe and the like are formed 

on the two ends of the casing 71 . Here, the casing 71 may have a cylinder shape with a bottom face 
[0152] In this process, in order to prevent the secured honeycomb filter from easily moving, factors, such as the 
thickness of the holding sealing material, the size of the honeycomb filter, the size of the honeycomb firte and the size 

S 0 n 5 ?L M f OreOVer ' ^ C , a ?, e Whefe the CaSi " 9 iS PrSpared 38 3 ^'vision shell-shaped casing 72 as shown in 
Fig 7 (b , for example, the following method is proposed: after a honeycomb filter has been placed at a predetermined 

KErnZ? ? 7 er T tt ? f- 01 half - cylinder - an u P pe| - sne » 7 ^a of half-cylinder is placed™ the lower sheH 72 so 
lr™H 9 • ? 7 t 3a . t f0rmed In an upper fixin 9 P ortion 73 and through holes 74a formed in a lower fixing portion 74 
are made coincident with each other. Further, a bolt 75 is inserted through each of the through holes 73a and 74a and 
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Next, the ceramic dried body that had been subjected to the mouth sealing process was again dried by using 
a microwave drier, the resulting dried body was then degreased at 400°C, and sintered at 2200'C in a normal- 
pressure argon atmosphere for 4 hours to manufacture a porous ceramic member, as shown in Fig 2 which was 
made of a silicon carbide sintered body, and had a size of 33 mm x 33 mm x 300 mm, the number of through 
holes of 31 pcs/cm2 and a thickness of the partition wall of 0.3 mm. 

(2) Next, a number of the porous ceramic members were combined with one another by using a heat-resistant 
adhesive paste containing 1 9.6% by weight of alumina fibers having a fiber length of 0.2 mm, 67 8% by weight or 
s.hcon carbide particles having an average particle size of 0.6 pm, 1 0.1 % by weight of silica sol and 2 5% by weight 
of carboxy methyl cellulose through the method explained by reference to Fig. 5, and then cut by using a diamond 
cutter; thus, a cylindrical ceramic block having a diameter of 165 mm, as shown in Fig. 2, was obtained. 

[01 63] Next, ceramic fibers made of alumina silicate (shot content: 3%, fiber length: 0. 1 to 1 00 mm) (23 3% by weight) 
which served as inorganic fibers, silicon carbide powder having an average particle size of 0.3 pm (30 2% by weight) ' 
which sen/ed as inorganic particles, silica sol (Si0 2 content in the sol: 30%byweight) (7% by weight), which served as 
an inorganic binder, carboxymethyl cellulose (0.5% by weight), which served as an organic binder, and water (39% by 
weight) were mixed and kneaded to prepare a sealing material paste. 

[0164] Next, a sealing material paste layer having a thickness of 1 .0 mm was formed on the peripheral portion of the 
ceramic block by using the above-mentioned sealing material paste. Further, this sealing material paste layer was dried 
at 120°C so that a cylindrical honeycomb filter, as shown in Fig. 1 , was manufactured. 

[0165] In the honeycomb filter thus manufactured, the columnar body except for the plug had an average pore di- 
ameter of 10 pm with a porosity of 20%, and the plug had a porosity of 3%; thus, the porosity of the plug was 0 15 
times as much as the porosity of the columnar body. 

(Example 2) 

[0166] The same processes as those of Example 1 were carried out except that a filler paste, which had been pre- 
pared by wet-mixing powder of a-type silicon carbide having an average particle size of 10 pm (60% by weight) and 
powder of p-type silicon carbide having an average particle size of 0.5 urn (40% by weight) , and adding to 1 00 parts 
2f ~cf.'?~L thS resu,tin 9 mbrture ' 2 P arts b V wei 9 ht ° f UNILOOP, 8 parts by weight of OX-20, 1 .1 parts by weight of 
PLYSURF, 4 parts by weight of Binder D and 0.2 parts by weight of acrylic particles so as to be evenly mixed was 
used to manufacture a honeycomb filter. 

[0167] In the honeycomb filter according to Example 2, thus manufactured, the columnar body except for the plug 
had an average pore diameter of 10 pm with a porosity of 20%, and the plug had a porosity of 5%; thus, the porosity 
of the plug was 0.25 times as much as the porosity of the columnar body. 

(Example 3) 

[01 68] The same processes as those of Example 1 were carried out except that a filler paste, which had been pre- 
pared by wet-mix.ng powder of a-type silicon carbide having an average particle size of 10 pm (60% by weight) and 
powder of p-type silicon carbide having an average particle size of 0.5 pm (40% by weight) , and adding, to 1 00 parts 

Sf^f/SSL r6SUl1in9 miXtUre> 4 PartS by WSight ° f UNILOOp . 11 Parts by weight of OX-20, 2 parts by weight of 

PLYSURF, 5 parts by weight of Binder D and 1 0 parts by weight of acrylic particles so as to be evenly mixed, was used 
to manufacture a honeycomb filter. 

[01 69] In the honeycomb filter according to Example 3, thus manufactured, the columnar body except for the plug 
had an average pore diameter of 1 0 pm with a porosity of 20%, and the plug had a porosity of 30%; thus, the porosity 
of the plug was 1 .5 times as much as the porosity of the columnar body. 

(Example 4) 

so [01 70] The same processes as those of Example 1 were carried out except that a filler paste, which had been pre- 
pared by wet-mixing powder of a-type silicon carbide having an average particle size of 1 0 pm (70% by weight) and 
powder of p-type silicon carbide having an average particle size of 0.5 pm (30% by weight) , and adding, to 1 00 parts 
5f thS resultin 9 mixture - 10 P arts b y wei 9ht of UNILOOP, 15 parts by weight of OX-20, 3 parts by weight of 
PLYSURF, 8 parts by weight of Binder D and 25 parts by weight of acrylic particles so as to be evenly mixed, was used 

55 to manufacture a honeycomb filter. 

[0171] In the honeycomb filter according to Example 3, thus manufactured, the columnar body exceptforthe pluqhad 
an average pore diameter of 10 pm with a porosity of 20%, and the plug had a porosity of 80%; thus, the porosity of 
the plug was 4.0 times as much as the porosity of the columnar body. 
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had an average pore diameter of 1 0 pm with a porosity of 50%. and the plug had a porosity of 1 2%; thus, the porosity 
of the plug was 0.24 times as much as the porosity of the columnar body. 

(Example 7) 

[0182] The same processes as those of Example 5 were carried out except that a filler paste, which had been pre- 
pared by wet-mixing powder of a-type silicon carbide having an average particle size of 10 urn (70% by weight) and 
powder of p-type silicon carbide having an average panicle size of 0.5 H m (30% by weight) , and adding, to 100 parts 

m y?i'?rp°I 9 T ,T 10 ^ by Wei9ht ° f UNILOOP - 15 by weight of OX-20, 3 parts by weight of 

PLYSURF, 8 parts by we.ght of Binder D and 23 parts by weight of acrylic particles so as to be evenly mixed was used 
to manufacture a honeycomb filter. 

[0183] In the honeycomb filter according to Example 7 thus manufactured, the columnar body except for the plua 
had an average pore diameter of 1 0 urn with a porosity of 50%, and the plug had a porosity of 75%; thus, the porosity 
of the plug was 1 .5 times as much as the porosity of the columnar body. 

(Example 8) 

[0184] The same processes as those of Example 5 were carried out except that a filler paste, which had been pre- 
2 d by f W « : miXm p powde u . of silicon ca *'de having an average particle size of 10 urn (70% by weight) and 

bv^nht P f?h Pe T 6 haVi " 9 3n aV8rage PartiC ' e SiZe ° f 0 5 ^ (30% b * wei 9 ht > • and ^ding, to 100 parts 
PLYSURF I nLT h • m 1° "ST* * °' UNILOOP - 15 P arts b V weight of OX-20, 3 parts by weight of 

to m «nl^, P h V We ' 9 mder ° 30 PartS by Wei9W ° f acry,ic particles 50 as 10 be even| V mixed was used 
to manufacture a honeycomb filter. 

[0185] In the honeycomb filter according to Example 8 thus manufactured, the columnar body except for the plug 

ottTn^n ra9 T n re diam6ter ° f l° m With 3 P ° r0Sity ° f 50% ' and the P |U 9 had a P° rosit V ° f 90 %; ^us, the porosity 
of the plug was 1.8 times as much as the porosity of the columnar body. 

(Comparative Example 3) 

30 [ ° 1 ■?„ S3me processes as those ot Exam P' e 5 were carried out except that a filler paste, which had been pre- 
nZlrLT L" m ' Xm r P ° Wde !°' aA ^ e siMcon carbide havin 9 a " ^age particle size of 1 0 urn (60% by weight) and 
powder of p-type silicon carb.de having an average particle size of 0.5 am (40% by weight) , and adding to 1 00 parts 

p L v<r, , ? R p°r he : es h u,,in9 mixture - 2 parts by wei9ht ° f un,loop ' 8 ^ * ° f 1 .1 S S 

PLYSURF, 4 parts by weight ot Binder D and 0.2 parts by weight of acrylic particles so as to be evenly mixed was 
as used to manufacture a honeycomb filter. y Wds 

[0187] In the honeycomb filter according to Comparative Example 3 thus manufactured, the columnar body except 
or the plug had an average pore diameter of 10 ,im with a porosity of 50%, and the plug had a porosity of 5% thus 
the porosity of the plug was 0.1 times as much as the porosity of the columnar body. ^ ' ' 

40 (Comparative Example 4) 

[0188] The same processes as those of Example 5 were carried out except that a filler paste, which had been pre- 
pared by wet-mixing powder of a-type silicon carbide having an average particle size of 10 urn (70% by weight) and 
hTJ^Z IT T Carbid6 haVin9 an aV6rage P3rtiC,e SiZe ° f 0 5 » im < 30% b V wei 9 ht > ■ a " d a dding to 100 parts 

PLYSURF I * IITT 9 m,X ht Ur TJ 0 ro ^ Wei9ht ° f UNIL0 ° R 15 PartS by W6i 9 ht of OX - 20 - 3 P arts ^ weight of 
PLYSURF, 8.3 parts by we.ght of Binder D and 33 parts by weight of acrylic particles so as to be evenly mixed was 
used to manufacture a honeycomb filter. y m,xea - was 

[0189] In the honeycomb f ilter according to Comparative Example 4 thus manufactured, the columnar body except 
or the plug had an average pore diameter of 10 am with a porosity of 50%, and the plug had a porosity of 92% thus 
the porosity of the plug was 1 .84 times as much as the porosity of the columnar body. 

(Example 9) 
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[01 90] The same processes as those of Example 1 were carried out except that the material paste and the filler paste 
were prepared in the following manner to manufacture a honeycomb filter. 
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(Comparative Example 6) 

[0200] The same processes as those of Example 9 were carried out except that a filler paste, which had been pre- 
pared by wet-mixing powder of a-type silicon carbide having an average particle size of 10 ym (70% by weight) and 
powder of p-type silicon carbide having an average panicle size of 0.5 u.m (30% by weight) , and adding to 100 parts 
by weight of the resulting mixture, 1 0 parts by weight of UNILOOP, 15 parts by weight of OX-20, 3 parts by weight of 
PLYSURF, 8.3 parts by weight of Binder D and 33 parts by weight of acrylic particles so as to be evenly mixed was 
used to manufacture a honeycomb filter. 

[0201] In the honeycomb filter according to Comparative Example 6 thus manufactured, the columnar body except 
for the plug had an average pore diameter of 10 \im with a porosity of 80%, and the plug had a porosity of 92%- thus 
the porosity of the plug was 1 .15 times as much as the porosity of the columnar body. 

[0202] With respect to the honeycomb filters according to Examples 1 to 1 1 and Comparative Examples 1 to 6 man- 
ufactured as described above, the porosity (%) of the columnar body, the porosity (%) of the plug and the multiplying 
ratio of the porosity of the plug to the porosity of the columnar body are collectively shown in Table 1 . 
[0203] Moreover, with respect to the honeycomb filters according to Examples 1 to 11 and Comparative Examples 
1 to 6 that had been sintered, it was confirmed whether or not there was any gap between the plug and the partition 
wall as well as whether or not there was any crack occurring in the plug and a portion of the partition wall contacting 
the plug, and the honeycomb filters in which neither a gap nor a crack occurred were subjected to an endurance test 
in which each of the honeycomb filters according to the respective examples and comparative examples was placed 
in an exhaust gas purifying device as shown in Fig. 6, which was installed in an exhaust passage of an engine and 
the engine was driven at the number of revolutions of 3000 min-1 with a torque of 50 Nm for 1 0 hours so that an exhaust 
gas purifying process was carried out. After the above-mentioned endurance test, each of the honeycomb filters was 
taken out and visually observed as to whether or not any cracks occurred. Moreover, the honeycomb filters that had 
no cracks after the endurance test were further subjected to heat cycling tests in which the above-mentioned endurance 
tests were repeated 300 times, and each of the honeycomb filters was taken out and visually observed as to whether 
or not any cracks occurred. 

[0204] The results are shown in the following Table 1 . 
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[0205] As shown in Table 1 , in any one of the honeycomb filters according to Examples 2, 3, 6, 7, 1 0 and 11 , no gap 
was observed between the plug and the partition wall, and no cracks were observed in the plug and a portion of the 
partition wall contacting the plug, in any of the cases after the firing process, after the endurance test and after heat 
cycling tests. Moreover, in any one of the honeycomb filters according to Examples 1, 4, 5, 8 and 9, no gap was 
observed between the plug and the partition wall, and no cracks were observed in the plug and a portion of the partition 
wall contacting the plug, after the firing process as well as after the endurance test; however, after the heat cycling 
tests, cracks were observed. 

[0206] In contrast, in the honeycomb filters according to Comparative Examples 1, 3 and 5, no cracks or the like 
were observed between the plug and the partition wall after the firing process; however cracks were observed in the 
plug and a portion of the partition wall contacting the plug after the endurance test. Moreover, in the honeycomb filter 
according to Comparative Example 2, a gap was observed between the plug and the partition wall after the firing 
process, and in the honeycomb filters according to Comparative Examples 4 and 6, cracks were observed in the plug 
after the firing process. 

[0207] The results of the evaluation tests of the honeycomb filters according to Examples 1 to 11 show that those 
honeycomb filters in which the columnar body has a porosity in a range from 20 to 80% and the plug has a porosity of 
90% or less, with the porosity being 0.15 to 4.0 times as much as the porosity of the columnar body are free from a 
gap occurring between the plug and the partition wall as well as occurrence of cracks in the plug and a portion of the 
partition wall contacting the plug, after thef iring process and at the time of heating; however, the results of the evaluation 
tests of the honeycomb filters according to Examples 1, 4, 5 and 8 as well as 9 show that those filters in which the 
porosity of the plug is less than 0.25 times as much as the porosity of the columnar body, or exceeds 1 .5 times as 
much as the porosity of the columnar body tend to cause cracks in the plug and a portion of the partition wall contacting 
the plug, after a long-term repetitive use. 

[0208] Further, the results of the evaluation tests of the honeycomb filters according to Comparative Examples 1 , 3 
and 5 show that in the case where the porosity of the plug is less than 0.15 times as much as the porosity of the 
columnar body, even if no cracks occur in the plug and a portion in the partition wail contacting the plug, the difference 
between the coefficient of thermal expansion of the columnar body and the coefficient of thermal expansion of the plug 
becomes greater, with the result that, when the columnar body and the plug are heated by high-temperature exhaust 
gases, thermal stresses are accumulated between the two members, resulting in cracks in the plug and a portion of 
the partition wall contacting the plug. 

[0209] Moreover, the results of the evaluation tests of the honeycomb filter according to Comparative Example 2 
show that when the porosity of the plug exceeds 4.0 times as much as the porosity of the columnar body, a gap tends 
to occur between the plug and a portion of the partition wall contacting the plug after the firing process. 
[0210] Furthermore, the results of the evaluation tests of the honeycomb filters according to Comparative Examples 
4 and 6 show that in the case where the porosity of the plug exceeds 90%, even if the porosity of the plug is 0.15 to 
4.0 times as much as the porosity of the columnar body, the strength of the plug is lowered to cause cracks in the plug 
and a portion in the partition wall contacting the plug during the firing process. 
[0211] In this manner, any of the honeycomb filters according to Comparative Examples 1 to 6 fail to sufficiently 
function as a filter. 

(Example 12) 

[0212] 

(1 ) The same processes as Example 1 were carried out to manufacture a honeycomb filter, in which: the columnar 
body except for the plug had an average pore diameter of 1 0 \xm with a porosity of 20%, the plug had a porosity 
of 3%, and the porosity of the plug was 0.15 times as much as the porosity of the columnar body. 

(2) Powder of y-AI 2 0 3 ground to a particle size of 5 ujti or less was put into 1 ,3-butane diol, and this was stirred 
at 60°C for 5 hours so that a 1 ,3-butane diol solution in a slurry state, which contained 3% by weight of alumina, 
was prepared. The honeycomb filter was immersed in this 1 ,3-butane diol solution, and this was then heated at 
150°C for 2 hours, at 400°C for 2 hours and at 700°C for 8 hours so that an alumina layer serving as a catalyst 
supporting film was formed on the surface of the honeycomb filter (columnar body except for a plug and the pluq) 
at a rate of 1 g/L ' 

[0213] Diammine dinitro platinum nitric acid ([Pt(NH 3 ) 2 (N0 2 ) 2 ]HN0 3 ) having a platinum concentration of 4.53% by 
weight was diluted in distilled water, and the honeycomb filer having a water absorbing amount of 28.0 g/L was im- 
mersed therein so that Pt was deposited thereon at a rate of 2 g/L, and this was then heated at 11 0°C for 2 hours, and 
heated at 500°C for one hour in a nitrogen atmosphere so that a honeycomb filter having a platinum catalyst deposited 
on the surface thereof was manufactured. 
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on the surface thereof was manufactured. 

[0223] In the honeycomb filter having the platinum catalyst deposited on the surface thereof, the columnar body 
except for the plug had an average pore diameter of 10 nm with a porosity of 20%, the plug had a porosity of 24% 
and the porosity of the plug was 1 .20 times as much as the porosity of the columnar body. 

(Example 16) 
[0224] 

(1 ) The same processes as Example 3 were carried out to manufacture a honeycomb filter, in which: the columnar 
body except for the plug had an average pore diameter of 10 u.m with a porosity of 20%, the plug had a porosity 
of 30%, and the porosity of the plug was 1 .50 times as much as the porosity of the columnar body. 

(2) The same processes as Example 1 2 were carried out so that an alumina layer serving as a catalyst supporting 
film was formed on the surface of a honeycomb filter (columnar body except for a plug, and the plug) at a rate of 
1 g/L; thus, a honeycomb filter having a platinum catalyst deposited on the surface thereof was manufactured. 

[0225] In the honeycomb filter having the platinum catalyst deposited on the surface thereof, the columnar body 
except for the plug had an average pore diameter of 10 u.m with a porosity of 20%, the plug had a porosity of 30% 
and the porosity of the plug was 1 .50 times as much as the porosity of the columnar body. 

(Example 1 7) 
[0226] 

(1 ) The same processes as Example 4 were carried out to manufacture a honeycomb filter, in which: the columnar 
body except for the plug had an average pore diameter of 10 urn with a porosity of 20%, the plug had a porosity 
of B0%, and the porosity of the plug was 4.00 times as much as the porosity of the columnar body. 

(2) The same processes as Example 1 2 were carried out so that an alumina layer serving as a catalyst supporting 
film was formed on the surface of a honeycomb filter (columnar body except for a plug, and the plug) at a rate of 
1 g/L; thus, a honeycomb filter having a platinum catalyst deposited on the surface thereof was manufactured. 

[0227] In the honeycomb fitter having the platinum catalyst deposited on the surface thereof, the columnar body 
except for the plug had an average pore diameter of 1 0 u.m with a porosity of 20%, the plug had a porosity of 80% 
and the porosity of the plug was 4. 00 times as much as the porosity of the columnar body. 

(Example 18) 
[0228] 

(1 ) The same processes as Example 5 were carried out to manufacture a honeycomb filter, in which: the columnar 
body except for the plug had an average pore diameter of 10 u.m with a porosity of 50%, the plug had a porosity 
of 7.5%, and the porosity of the plug was 0.1 5 times as much as the porosity of the columnar body. 

(2) The same processes as Example 1 2 were carried out so that an alumina layer serving as a catalyst supporting 
film was formed on the surface of a honeycomb filter (columnar body except for a plug, and the plug) at a rate of 
1 g/L; thus, a honeycomb filter having a platinum catalyst deposited on the surface thereof was manufactured. 

[0229] In the honeycomb filter having the platinum catalyst deposited on the surface thereof, the columnar body 
except for the plug had an average pore diameter of 10 u.m with a porosity of 50%, the plug had a porosity of 7 5% 
and the porosity of the plug was 0.15 times as much as the porosity of the columnar body. 

(Example 19) 
[0230] 

(1 ) The same processes as Example 6 were carried out to manufacture a honeycomb filter, in which: the columnar 
body except for the plug had an average pore diameter of 1 0 ujti with a porosity of 50%, the plug had a porosity 
of 1 2%, and the porosity of the plug was 0.24 times as much as the porosity of the columnar body 

(2) The same processes as Example 12 were carried out so that an alumina layer serving as a catalyst supporting 
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body except for the plug had an average pore diameter of 1 0 with a porosity of 50%, the plug had a porosity 
of 75%, and the porosity of the plug was 1 .50 times as much as the porosity of the columnar body. 

£ ^ZZHn ST 8 h EXar ?'V 2 W6re Carri6d ° Ut 30 th3t a " a ' Umina layer S6rvina as a catalvst supporting 
film was formed on the surface of a honeycomb filter (columnar body except for a plug, and the plug) at a rate of 

1 g/L; thus, a honeycomb filter having a platinum catalyst deposited on the surface thereof was manufactured. 

L°iln! w th^ ^l 0 ™* filler havin 9 lhe P' a,inum cata| yst deposited on the surface thereof, the columnar body 
except for the plug had an average pore diameter of 10 urn with a porosity of 50%, the plug had a porosity of 75% 
and the poros.ty of the plug was 1 .50 times as much as the porosity of the columnar body 

(Example 23) 
[0241] 

(1 ) The same processes as Example 8 were carried out to manufacture a honeycomb filter, in which- the columnar 

SSTSIT P , 9 d K an 8Vera9e P ° re di9meter ° f 10 Mm With 3 POr ° Si,y ° f 50% ' the P ,u 9 had a poT 3 ; 
of 90%, and the poros.ty of the plug was 1 .80 times as much as the porosity of the columnar body. 

i 2 ™ S f ame P '° Ce f h SeS aa Example 1 2 were carried ° ut so ««* alumina layer serving as a cataiyst supporting 
Z Z rf ° n l U ; aCe .° f 3 hone y comb filter < colu ™ ar body except for a plug, and the p,ug) at a rate ol 
1 g/L, thus, a honeycomb f.lter having a platinum catalyst deposited on the surface thereof was manufactured. 

Erin! J,^ * 0n * VC ° mb filter havin 9 the P ,atinum cata| y s ' deposited on the surface thereof, the columnar body 
except for the plug had an average pore diameter of 10 urn with a pomsity of 50%, the plug had a porosity of 90% 
and the porosity of the plug was 1 .80 times as much as the porosity of the columnar body * ' 

(Example 24) 
[0243] 

^Ll a ^ r T S T T ! XamP ' e 9 W6re C3rried ° Ut 10 manutacture a noneycomb filter, in which: the co.umnar 
body except for the plug had an average pore diameter of 1 0 p.m with a porosity of 80%, the plug had a porosity 

of12%.andtheporos.tyofthe P lugwas0.15timesasmuchastheporosityofthecolumnar^ * 
2 ™ S f me pr ° Ce f h SeS as . Exam P' e 12 were camed out so that an alumina layer serving as a cataiyst supporting 
Zl T^V ° n TrT? 3 h0ne y comb filter < colu ™ ar b ody except for a plug, and the plug) at aLe of 
1 g/L, thus, a honeycomb f.lter having a platinum catalyst deposited on the surface thereof was manufactured. 

Sto! f^l e ! , °T!° mb fNter havin 9 the P' atinum cata| v s l deposited on the surface thereof, the columnar body 
exoept for the plug had an average pore diameter of 10 urn with a porosity of 80%, the plug had a porosity of 12% 
and the poros.ty of the plug was 0.15 times as much as the porosity of the columnar body 

(Example 25) 
[0245] 

bod^eot^ 1 ° W6re Ca J ried 0Ut t0 manufacture a honeycomb filter, in which: the co.umnar 

of pn=f a nH ,h P * f?K f V6raSe P ° re d ' ameter ° f 10 ^ m wi,h a porosit y of 8 ° 0/ - the P'"9 had a porosity 
of 20%, and the poros.ty of the plug was 0.25 times as much as the porosity of the columnar body. 

ifi wIT 6 Pr ° Ce f h SeS 3S , Examp ' e 1 2 WSre Carried ° Ut SO that an a,umina la y er se ™"° ™ a oatalyst supporting 
film .was formed on the surface of a honeycomb filter (columnar body except for a plug, and the plug) at a rate of 
1 g/L; thus, a honeycomb filter having a platinum catalyst deposited on the surface thereof was manufactured. 

excS J?Z e r!!nn e Z C « mb ^ ^ P ' atinUm CatalySt dep0Sited 00 the surface there <* tha columnar body 

except for the plug had an average pore d.ameter of 10 m with a porosity of 80%, the plug had a porosity of 20% 
and the porosity of the plug was 0.25 times as much as the porosity of the columnar body 

(Example 26) 

[0247] The same processes as those of Example 9 were carried out except that a filler paste, which had been pre- 
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except for the plug had an average pore diameter of 10 urn with a porosity of 80%, the plug had a porosity of 90% 
and the porosity of the plug was 1 .13 times as much as the porosity of the columnar body 

[0257] With respect to the honeycomb f liters according to Examples 12 to 28 manufactured as described above 
the porosity (%) of each of the columnar body and the plug prior to the alumina application, the multiplying ratio of a 
porosity of the plug to the porosity of the columnar body prior to the alumina application, the amount of alumina appli- 
cation (g/L) of each of the columnar body and the plug, the porosity (%) of each of the columnar body and the plug 
after the alumina application and the multiplying ratio of a porosity of the plug to the porosity of the columnar body after 
the alumina application are collectively shown in the following Table 2. 

[0258] Moreover, with respect to the honeycomb filters according to Examples 12 to 28 that had been fired it was 
confirmed whether or not there was any gap between the plug and the partition wall as well as whether or not there 
was any crack occurring in the plug and a portion of the partition wall contacting the plug. 

[0259] With respect to the honeycomb filters in which neither a gap nor a crack occurred were subjected to an en- 
durance test in which each of the honeycomb filters was placed in an exhaust gas purifying device as shown in Fig 
6 which was installed in an exhaust passage of an engine, and the engine was driven at the number of revolutions of 
3000 min-1 with a torque of 50 Nm for 10 hours so that an exhaust gas purifying process was carried out After the 
above-mentioned endurance test, each of the honeycomb filters was taken out and visually observed as to whether 
or not any cracks occurred. 

[0260] Moreover, the honeycomb filters that had no cracks after the endurance test were further subjected to heat 
cycling tests in which the above-mentioned endurance tests were repeatedly carried out, and after having been re- 
peated y subjected to the endurance tests of 100 times, the resulting filters were further subjected to the endurance 
tests of 300 times, and each of the honeycomb filters was then taken out and visually observed as to whether or not 
any cracks occurred. 

•°l 61 J JH* reSUltS ^ Sh ° Wn in the fo,,owin 9 Tab,e 2 - Tne results of Comparative Examples 1 to 6 are also shown 
in Table 2 by reference. 
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[0262] As shown in Table 2, in any one of the honeycomb filters according to Examples 14 15 20 and 21 as well 
as 26 to 28, no gap was observed between the plug and the partition wall, or no cracks were observed in the plug and 
a portion of the partition wall contacting the plug, in any of the cases after the firing process, after the endurance test 
and after heat cycling tests. Moreover, in any one of the honeycomb filters according to Examples 1 3 1 6 1 9 22 and 
25 no gap was observed between the plug and the partition wall, or no cracks were observed in the plug and a portion 
of the partition wall contacling the plug, in any of the cases after the firing process, after the endurance test and after 
the repeated endurance tests of 100 times in the heat cycling tests; however, after the repeated endurance tests of 
300 tunes in the heat cycling tests, cracks were observed. Furthermore, in any one of the honeycomb filters according 
to Examples 12, 17, 18, 23 and 24, no gap was observed between the plug and the partition wall, or no cracks were 
observed in the plug and a portion of the partition wall contacting the plug, after the firing process as well as after the 
endurance tests; however, after the repeated endurance tests of 100 times in the heat cycling tests cracks were 
observed. 

[0263] The results of the evaluation tests of the honeycomb filters according to Examples 12 to 28 show that those 
honeycomb filters in which the columnar body has a porosity in a range from 20 to 80% and the plug has a porosity of 
90 /. or less, with the porosity being 0.15 to 4.0 times as much as the porosity of the columnar body are free from a 
gap occurring between the plug and the partition wall as well as occurrence of cracks in the plug and a portion of the 
partition wall contacting the plug, after the firing process and at the time of heating, even when an alumina layer serving 
as a catalyst supporting film is formed thereon; however, the results of the evaluation tests of the honeycomb filters 
accordmg to Examples 1 2, 13, 1 6 to 1 9 as well as 22 to 25 show that those filters in which the porosity of the plug is 
ess than 0.25 times as much as the porosity of the columnar body, or exceeds 1 .5 times as much as the porosity of 

le^petittve use ^ * ^ "'^ ^ * ° f Partiti0 " Wa " contactin 9 the P |u 9^ after a '° n 9- 

INDUSTRIAL APPLICABILITY 

[0264] The honeycomb filter for purifying exhaust gases in accordance with the present invention, which has the 
above-mentioned arrangement, is free from a gap occurring between theplug and the partition wall and cracks occurring 
in the plug and a portion of the partition wall contacting the plug, during the manufacturing process as well as during 
use; thus, it becomes possible to provide a filter that is superior in durability. 

Claims 

1. A honeycomb filter for purifying exhaust gases which has a structure in which: 

a columnar body made of porous ceramic comprises a number of through holes, said through holes being 
placed in parallel with one another in the length direction with a wall portion interposed therebetween- 
predetermined through holes of said through holes are filled with plugs at one end of said columnar body 
while the through holes that have not been filled with said plugs at said one end are filled with plugs at the 
other end of said columnar body; and 

a part or all of said wall portion functions as a filter for collecting particulates 
wherein 

the porosity of said columnar body is in a range from 20 to 80%, and the porosity of said plug is 90% or less 
and is also set to 0. 15 to 4.0 times as much as the porosity of said columnar body. 

2. The honeycomb filter for purifying exhaust gases according to claim 1 , 

wherein the porosity of the plug is set to 0.25 to 1 .5 times as much as the porosity of the columnar body. 

3. The honeycomb filter for purifying exhaust gases according to claim 1 or 2, 

wherein a catalyst is supported thereon. 

4. The honeycomb filter for purifying exhaust gases according to any one of claims 1 to 3, 

wherein a catalyst supporting film is placed on the surface thereof. 

5. The honeycomb filter for purifying exhaust gases according to any one of claims 1 to 4, 

wherein, as a method for removing fine particles that have been collected and accumulated a back-washing 
process using a gas flow is adopted. a 
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Fig. 1 
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Fig. 3 
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